Mitochondria, apoptosis and autoimmunity.
A functional immune system is dependent on the generation and selection of a lymphocyte repertoire that is sufficiently diverse to respond to innumerable foreign antigens yet be adequately self-tolerant to avoid the development of autoimmunity. Programmed cell death by a process known as apoptosis is responsible for negative selection of nonreactive leukocyte precursors and autoreactive thymocytes, killing of infected and transformed cells by cytotoxic lymphocytes and deletion of superfluous activated lymphocytes by activation-induced cell death (AICD) and peripheral deletion at the termination of an immune response. Mitochondrial respiration is required to meet the energy requirements of activated and proliferating peripheral lymphocytes. Several mitochondrial proteins have been implicated as regulators of apoptosis in the immune system that are required for prevention of autoimmunity. Recent discoveries have shed light on mitochondrial functions as they relate to cell death, including caspase-dependent and -independent apoptosis, mitochondrial death substrates and events that disable mitochondrial functions during apoptosis. These discoveries, taken with reports that the specific manner by which a cell dies greatly impacts on the nature of subsequent immune responses, highlight an exciting era of research on mitochondrial function and its role in apoptosis and the effects on immune responses.